Plants belonging to the genus Rumex (family Polygonaceae) are used worldwide in traditional medicine for the treatment of various diseases caused by different microorganisms (e.g. bacteria-related dermatologic conditions, dysentery and enteritis). The present study focused on the antibacterial screening of Rumex species native to the Carpathian Basin, and isolation of compounds from one of the most efficient species, Rumex aquaticus. agalactiae, Pseudomonas aeruginosa, Escherichia coli and Klebsiella pneumoniae using the disc diffusion method. Mainly the n-hexane and chloroform extracts prepared from the roots of the plants displayed high antibacterial activity (inhibition zones > 15 mm) against one or more bacterial strains. The highly active extracts of the aerial part and root of R. aquaticus were subjected to a multistep separation procedure. 19 Compounds, among them naphthalenes (musizin, and its glucoside, torachrysone-glucoside, 2-methoxystypandrone), anthraquinones (emodin, chrysophanol, physcion, citreorosein, chrysophanol-8-O-glucoside), flavonoids (quercetin, quercetin-3,3'-dimethylether, isokaempferide, quercetin 3-O-arabinoside, quercetin 3-O-galactoside, catechin), stilbenes (resveratrol, piceid), and 1-stearoylglycerol were isolated from the plant. The antibacterial activities of isolated compounds were determined, and it was observed that especially naphthalenes exerted remarkable antibacterial effects against several bacterial strains.
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Introduction
Despite the wide spectra of antibacterial pharmaceutics, the hospital-acquired infections -also known as nosocomial infections -are still one of the major problems of modern medicine. The uncontrolled usage of antibiotics may increase the selection pressure of resistant strains. According to the assessment of the World Health Organization, 5-10% of all patients in hospitals suffer from nosocomial infection, often caused by methicillin-resistant
Staphylococcus aureus (MRSA). This bacterium is resistant to penicillin and cephalosporin
and sensitive only to vancomycin and teicoplanin, however vancomycin-resistant S. aureus strains (VRSA) have also been reported [1] . MRSA can cause wound, lower respiratory and urinary infections or septicaemia. Severe infections are more common in intensive care units and in older population, which can elongate their hospital stays and increase the therapeutic costs [2] . Besides MRSA, several bacterial strains, including Staphylococcus epidermidis,
Moraxella catarrhalis, Streptococcus pyogenes, Pseudomonas aeruginosa, Escherichia coli
and Klebsiella pneumoniae, can cause nosocomial infections [3] [4] [5] [6] .
The increasing number of resistant strains of microorganisms motivates the development of new synthetic and plant-derived antibacterial agents. Plants can be effective sources of antimicrobials as they have been traditionally used for centuries to treat different microbial infections. More than 70% of pharmacologically active plant derived compounds were discovered after ethnomedicinal evaluations of plant species. In case of plant derived compounds with antimicrobial activity, large chemical diversity can be observed. This rich diversity has partly arisen because of the evolutionary selection for improved defensive mechanisms against a broad array of microorganisms [7] .
Corynebacterium diphtheriae. Neither of the plants were active against the Gram negative P.
aeruginosa and E. coli [21] . The EtOAc extract of R. hastatus was highly active against S.
aureus and E.coli [22] . The EtOH and MeOH extracts of the leaves of R. alveolatus exhibited dose-dependent antibacterial activity against S. aureus and P. aeruginosa [23] . The EtOH extracts of leaves of R. chalepensis showed high activity against multi-resistant E. coli, S.
aureus and P. aeruginosa [24] .
R. patientia subsp. pamiricus, which is used to treat inflammatory ailments, pain, fever and infections in the Pamir Mountains in North-East Afghanistan, had weak inhibitory effect against S. aureus, E. coli, B. subtilis and P. aeruginosa [25] . The aerial parts of R. alpinus and R. caucasicus, extracted with H 2 O and MeOH, were screened for antibacterial activity against 52 bacterial strains. It was concluded that methanol is a better solvent for extracting antimicrobial substances compared to water. The plant extracts did not show any selectivity against Gram-negative or Gram-positive bacteria [26] .
This study aimed to screen the antibacterial activity of Rumex species, collected in the Carpathian Basin, against standard bacterial strains. The further objective of this work was the isolation of the pharmacologically active components of the most active species, R. aquaticus.
From the investigated species (n = 14), only R. crispus and R. hydrolapathum were tested previously for antibacterial activity [11] .
Experimental

General procedures
NMR spectra were recorded in DMSO (dimethyl sulfoxide), on a Bruker Avance DRX were taken as reference. A C C E P T E D M A N U S C R I P T 8
Extraction of plant samples
For the antimicrobial-screening assay, extracts were prepared from 10 g of air-dried plant materials [root, herb (aerial parts of small-stature plants with small leaves or flowers), leaves or flowers] with 3 × 100 mL of MeOH, then the solutions were evaporated to dryness under vacuum. The residues were dissolved in 50 mL of 50% aqueous MeOH and then solvent-solvent partitions were performed between n-hexane (3 × 50 mL) (extracts A) and chloroform (3 × 50 mL) (extracts B), and the residues gave extracts C. The yields (w/w) of the extracts are shown in Table 1 .
Isolation of compounds from R.aquaticus
Isolation of compounds from the aerial parts of R. aquaticus
The dried aerial part of R. aquaticus (550 g) was percolated with MeOH (15 L) at room temperature. The crude extract was concentrated to 200 mL under reduced pressure, the residue was dissolved in 200 mL 50% aqueous MeOH and solvent-solvent partition was performed with n-hexane (3 × 500 mL) and CHCl 3 (3 × 500 mL). In order to remove water soluble compounds, the remaining aqueous fraction was partitioned with EtOAc (3 × 500 mL). The CHCl 3 fraction (5 g) was separated first on polyamide CC, using the gradient 
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Isolation of compounds from the roots of R. aquaticus
The dried roots (800 g) were percolated with MeOH (35 L) at room temperature. The crude extract was concentrated to 400 mL under reduced pressure, the residue was dissolved in 200 mL 50% aqueous MeOH and solvent-solvent partition was performed with n-hexane (3 × 500 mL), CHCl 3 (3 × 500 mL) and EtOAc (3 × 500 mL). After evaporation, the n-hexane 
Antimicrobial assay
Antimicrobial activity of the plant extracts was tested against 11 bacterial strains 
Results and discussion
In the course of our screening study, the antibacterial activities of 14 species of the
Murr., R. crispus L., R. hydrolapathum Huds., R. obtusifolius subsp. obtusifolius L., R.
stenophyllus Ledeb. and R. thyrsiflorus Fingerh.) occurring in the Carpathian Basin were evaluated. The results of the assays are listed in Table 1 . The extracts were prepared with methanol from selected plant organs and then solvent-solvent partitions were made with n- 
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15.5 ± 0.5 12.4 ± 0.6 12.0 ± 0.5 10.2 ± 0.6 10.6 ± 0.6 
12.6 14.3 ± 0.7 12.2 ± 0.6 11.0 ± 0.5 10.6 ± 0.7 Previously naphthalenes were also isolated from other Rumex species (R. alpinus, R.
crispus, R. dentatus, R. hastatus, R. japonicus, R. nepalensis and R. patientia) [10] . The antimicrobial effect of 2-methoxystypandrone, musizin and torachrysone was tested and 2-methoxystypandrone proved to be active against S. aureus, S. lutea and S. cerevisiae [41] .
In conclusion, the results of our screening study serve as a good starting point for 
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